ABsTrACT
Among adults with cystic fibrosis (CF), medication adherence is low and reasons for low adherence are poorly understood. Our previous exploratory study showed that stronger 'habit' (ie, automatically experiencing an urge to use a nebuliser) was associated with higher nebuliser adherence. We performed a secondary analysis of pilot trial data (n=61) to replicate the earlier study and determine whether habit-adherence association exists in other cohorts of adults with CF. In this study, high adherers also reported stronger habit compared with low adherers. Habit may be a promising target for self-management interventions. Trial registration number ACtiF pilot, ISRCTN13076797.
InTroduCTIon
Adherence to preventative inhaled treatments is associated with better health outcomes in cystic fibrosis (CF), but adherence levels are generally low. 1 Effective adherence interventions are lacking, 2 and reasons for low adherence are poorly understood. Studies of adherence determinants in CF have tended to focus on treatment burden and conscious motivational factors such as treatment beliefs. 2 However, behavioural theories such as the COM-B model (capability, opportunity, motivation and behaviour) propose a wider range of adherence predictors, including automatic processes such as habit. 3 Indeed, habit may better predict treatment adherence compared with conscious motivational factors. 4 Although commonly used to refer to frequent repetitive actions, within psychology the term 'habit' describes a non-conscious process by which situational cues (eg, time of day) automatically prompt an impulse to perform an action (ie, using nebuliser). 5 Because they are automatically cued, habitual behaviours require little conscious cognitive effort to enact. 5 Habits form through consistent repetition of a specific action in a specific context, which gradually shifts the cognitive control over initiation of action from reflective to automatic processes, such that encountering the context becomes sufficient to elicit the associated action. 5 This reduces dependence on conscious attention or deliberative processes to initiate action. Habitual behaviours are thus thought to persist even if attention and conscious motivation wane. 5 Our earlier exploratory mixed-methods study in Sheffield showed that high adherers had stronger habit than did low adherers. 6 High adherers also described automatically 'remembering' to use their nebulisers; for example, one participant experienced the urge to use his nebuliser after walking his dog every morning. 6 To determine whether the habit-adherence association exists in other cohorts of adults with CF, we performed a secondary analysis using data prospectively collected during a pilot randomised controlled trial (RCT) (ACtiF pilot, ISRCTN13076797). This two-centre pilot was primarily designed to explore the use of CFHealthHub, a software platform which delivers a complex intervention to support habit formation and self-management with inhaled therapies among adults with CF.
MeThods
Participants were recruited from the Wolfson Cystic Fibrosis Centre (n=29) and the Wessex Adult CF Centre (n=32) from June to September 2016. Nebuliser habit strength was measured at the point of recruitment using the Self-Report Behavioural Automaticity Index (SRBAI). 7 The SRBAI consists of four statements (eg, 'deciding to use my nebuliser is something I do automatically') with which participants rate agreement on a 1-5 scale, where 5 represents strongest habit. Item scores were then summed to create a scale ranging from 4 (weakest habit) to 20 (strongest habit). Adherence data were downloaded from chipped nebulisers (eTrack) in the 3-month period following the point of recruitment, and calculated as 'normative adherence', 8 a measure that takes into account a person's characteristics when defining the minimum required treatment regimen (see online supplementary appendix). Participants were divided into three adherence categories (<50% for low adherence, 50%-79.9% for moderate adherence, ≥80% for high adherence) to mirror the analysis of our earlier Sheffield study. 6 These adherence categories were used in various other CF-related studies and were chosen based on the relationship with health outcomes. 1 9 Outcomes data (eg, FEV 1 ) and other psychological measures were also collected as part of the pilot trial (eg, beliefs about medicine necessity and concerns, which were combined in the Beliefs about Medicines Questionnaire -specific nebuliser adherence, 10 a validated self-report tool that was customised for the pilot trial to identify perceived necessities and concerns for nebuliser treatment). Further details of the study variables are provided in the online supplementary appendix. Non-parametric statistical analysis methods were used, as well as multiple ordinal regression with adherence category as the dependent variable.
resuLTs
High adherers (n=7) had lower prior-year intravenous use and tended to have higher %FEV 1 at baseline. High adherers reported stronger habit (median 18.0, IQR 14.0-20.0) than did low adherers (n=46; median 9.0, IQR 4.8-12.0) (see table 1 ). Conversely, high adherers reported lower concerns (median 1.6, IQR 1.3-1.7) than did low adherers (median 2.3, IQR 1.9-2.6). In a multiple ordinal regression model with both habit and concerns scores, only habit was associated with adherence. The adjusted OR indicated that a 1-unit increase in habit score was associated with a 31% increase in the odds of being in the nexthigher adherence category (95% CI 12% to 54%) (see footnote of table 1).
This two-centre pilot was not powered to determine the association between adherence and health outcomes. The absence of association between adherence and outcomes should not, therefore, be interpreted as evidence of absence.
dIsCussIon
We had previously found the association between stronger habit and higher nebuliser adherence in Sheffield (for our earlier study, adherence was assessed retrospectively in the 1-year prerecruitment period). In this study, our earlier finding has been replicated in a larger sample of adults with CF from two other centres (note that adherence was measured prospectively over a 3-month postrecruitment period in this study). This suggests that habit-that is, automatically experiencing an urge to use the nebuliser in certain settings, due to learnt associations between nebuliser use and cues within those settings-may be consistently associated with treatment adherence among adults with CF.
While habit is not the only factor associated with nebuliser adherence, appreciating the importance of both non-conscious motivation (eg, habit) and conscious motivation (eg, treatment beliefs) could lead to more effective adherence interventions. 3 5 The relationship between habit and adherence over time is complex and dynamic; initial repetitions of a behaviour (eg, using a nebuliser) will strengthen habit, which subsequently acquires the potential to direct subsequent performance. 5 While studies of the formation of adherence habits are needed to reveal the causal direction or directions of the habit-adherence relationship we observed, our results are nonetheless consistent with the suggestion that, once formed, habit may determine subsequent adherence. 5 6 Habit-formation advice, that is, encouraging the use of treatments in specific and unchanging contexts, so that associations may develop between those contexts and treatment adherence, is simple to deliver 5 and could be part of a comprehensive package of interventions to support adherence. Habit strength might also be usefully assessed as an intervention outcome.
It is difficult to establish the causal direction of observed relationships in this study and the small sample size is a limitation (see online supplementary appendix for more detailed discussion regarding the limitation of the study). Nonetheless, we have replicated the Sheffield findings in an independent cohort, which suggests that the habit-adherence association is not just a peculiarity specific to a single adult CF centre. Two further studies are now under way to explore habit formation in more detail using CFHealthHub in a 19-centre RCT (ISRCTN55504164) and a three-centre improvement collaborative (ISRCTN14464661). We anticipate these studies will extend our understanding of the role of habit in sustained behaviour change among adults with CF.
